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(54) PRODUCTION OF COMPENSATOR FOR LIQUID 
CRYSTAL DISPLAY DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To efficiently produce a 
compensator for a liquid crystal display element having 
excellent thermal stability and reliability at high temp. 

SOLUTION: A planer condensed cyclic compd. having six 
or more phenyl- type hydroxy! groups in one molecule, an 
acetylating agent, and several kinds of carboxylic 
compds. having >6 carbon atoms are supplied to a 



reaction system to cause acetylation reaction of the 
phenyl-type hydroxy! groups, while the reaction between 
the acetyl groups obtd. by the first reaction and the 
carboxylic compds. present , in the reaction system is 
made to proceed to release acetic acid in the same 
reaction system. The obtd. reaction product is used as 
the substantial component of a discotic liquid crystal 
material, which is applied on a counter substrate, heat 
treated and cooled to obtain a compensator for a liquid * 
crystal display element. 
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/^m^m.- 3 -':/^/i-m&m. 3 - s e c 
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(D L^-r ^ t^(Dm^ xft^m {^mm x-^^o 
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/VtKV^.. 4* -i^Pn [1, 1 ' - t':7ji:=:./P] -4 
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[1, 1' -t'y^r^/v] -4 
4' [1, 1' - t':7:iir=./W] -4- 

;<7/i-;K:/^. 4' [1, 1' -u':7rc 

20 r^/V] - 4 -;^7/l-7}^^^/^. 4' - 7 ri/l-;;^-^^/ [l, 

1' - t:'^:7:r:^/i-] - 4 - /L-;j^^ 4' -"fz^/v:;^ 

^V[l, 1' -lf-y:n:=^/V']:-4-;^7U4?>^^. 4' 

4' - K-7='V/l^:^^-> [1, 1' 

1* - t-'y znci^/i-] - 4 4' -7"h^7^' 
[1, 1' - 4-:^/^y:^>m 

[0 0 2 0] JS^t^:. ^'^^^^io/VTT^y^mt'Lxmi-^X^ 
,;=^-^y>^^. r-tf^>r>^®^. ir^-^t/^^^, ^/^/-t^^;^ 

wy^/l-B:. 2, 6-^-y^Uiyiy:^/U:^>m. 2, 5 
--r^'^ u>^i:^^/U7i^iym. 1, 4 --^y^ l^:/^/;^/l- 
/^<V^. 1, 5-^y^uiyi;>^/U7i^:^m. [1,1' 

— }fyzc::=~;V'i —4, 4* -v^;^7/l-/K>^^. ^'-e— /l^ 

40 ;^^y^^>^-4, 4* --:^:;^7/V7j^V 

[1, 1' -v^v-i^ ^^aei^>'] -4, 4' -v=^;^ 
/i^Tf.i^m. 4, 4' — f y^^a t'^y 7=Vt:';?; {yz^y^ 

[0 0 2 1 ] ^fc^S#®^S. hinges, [1, 

1' -t^^^'zrin/u] :^jvir^iymmf)^hm\tfh^m2m\^ 

50 ^T-^ifitfe^i®^7J^LTV^/^V^;65, ^Jx.fi^S#^^^ 



(7) 
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11 

>)fiBt-fc5^)<^;?»5ffiv^e.ix5o [1,1' - 

[1, 1' -if:7zjirr:/i-] S(7)4{4c7:>{4:gtc:fe5 



12 



10 



^^/-l, 2-v?-</l^t:';^::r^v') t?;?^^l.#^, 4, 
4' - (:7^u/^^^/- 1 , 3 -v?'Y/l-b:^^>^^:^^v^) t:';^^ 
4, 4 * - (::/:5^^/-l, 4 /i^l::^^;?^.:^^ 

i/) 4, 4' - (-<>^^:/~i, 5--:^ 

4 fc";^?cSW^. 4, 4' - 

-1', 6-'i^4/^\f:^:^^t^) tr';=^SS^^. 4, 4' 20 

t*>;^S§^. 4, 4' - 

4, 4' - 

1, 1 O-iz-f /^t''^^:^^v') 4, 4' 

- 1 , 1 1 -^/^r/^t'';;^:^:^^/) t*>^^ 

4, 4' - ( K-7=^;;^7>-- 1 , 1 2 - v?^ /i^ t'';^ 
:^:3rv') t'^'^^S^^. 4, 4' - (-<>'if 1 , 4 
-v^^/Ufcr;^;^-^^/) t*;:^^SS^^. 4, 4' - 
if>^-l, 4-v^^^/W-a, a' -v^>r/l^t*;^^^ 30 
iy) }:ry^^M-^^ms 4, 4' - (v-^n-.;^f->-- 1 , 
4-ixp<^/V'- a, a' -^/^/Wt*;?^.;^^ v-) t'^v^.^S. 
6, 6* - (^^>^-l, 2 /Vf^;^::^-^ 

i/) t*;;^ (2-^:7 h^m) . 6, 6* - 

1, 3 -v^>Y/i-t'';^:^=3ei/) t--^ (2-^^:7 hm^) ^ 

(2-^^:7^131^) , 6, 6' - (^>'<5^>^-l, 5- 

- (^=^1^>'-l, 6-v^>Y/vt:*;:^:^^:3ev') tf;?; (2- 

-Tz^h^^m . 6, 6' - (-^>^:^>'~1, 7-i^-</l^ 40 

,6, 6' - (y-^>'-l, 9 - v^-f t:';^;<^^ 
^/) b';^ {2-^-7 V:^m) ^ 6, 6' - {fiJly- 
1, 1 0 t*;^ (2-^^:7 

. 6, 6' - ([>^7=';;^7^- 1 , 1 1 -v?^/Vt*><. 
;<^:ar^y) (2-^>'h3i^) ^ 6, 6' - {Y^^f) 

^--l, 1 2 -v?>r/v-t:*y?.;^:W) t:';=^ (2--:h:7hni 
^) . 6, 6' - (-<>if^-l, 4-i^4^l-}i':^:t^ 

t*;^ (2--^:7h:n^) ^ 6, 6' - (-<^/-¥V- 50 



V 6, 6 * - ii^^ t2^^^^^~ 
4' , 4^'' - (^^ V- r, 2 



1, 4-v^^5^/V- 
(2-^^:7 h:^m:) 

1, 4-v^p^^/U- 

(2--^:7 h^m) 

- A-^/Uyt^y-m) . 4' , 4''' - (z/a^-^V-l, 
3 -v^^/Vtf::^;^^^) t*;^ ( [-1, 1 ' - t:*:7zci:^ 
/W] -4-;^7yU'7}f>-^)_ 4' , 4''* - (:/>5^V- 
1 4 _- /p t*;^_^_v')_ t:;;^ ( J i , i ' ^ 

-1, 5 -i^-f /n:r>=5.;^:3f^v') tf;^ ( [1, 1' —}fy 

>^-l, Q-^J4/l-li^:^:t^ty) ( [1, 1' -tf 

-::7:n::=./id^-r:^4^;»,/k/?l:^^) 4' . 4 '" - ( ^y^ 



tf:7:iir::/l-] - 4 , 4 ' , 4 ' ' * - (::^ 
^^^--l, 8 /^tf:7;:^driy) h*;:^ ( [1, 1' 
- tf:7rc.:::^/P] - 4 - ;^7/l-;}^V^) , 4' , 4'*'.- . 

(y-^^-1, 9 -v?-Y/vtr;?^;<^^iy) t:*><. ( [1, 
1' - 1:^^:7:31 -4-;^7/P;K:/^) , 4' , 4'" 

( [1, 1' -yf'7^::^)V\ -4-i3)\^if^:ym) . 
4' , 4\\' - i^V'ftf^-ly ll--J-< ;\^\fy<^:t 
drv-) ( [1, 1' - t:*:7;n::i/l-] -4-j7/U7^ly 

^) , 4' , 4'''- (K-r';^^^-i, i,2-v?^/nf 

y^:^^iy) y^:^ ( [1, 1' - y^;ii::^/L-] -4-:^/\^ 
T^^lym) . 4' , 4'" - (-<:/if^-l, 4-v?-f/V 
( [1, 1' - 1:'':7 m ji^/i-] -4-:^ 
/l^/K^-®^) , 4' , 4*'' - (-<^if>--l, 4-v?^ 
^/P-a. a' -v^-f /Wt^';^;^^i/) tf;^ ( [1, 1' 

-4-:^/u^:ym) . 4' , 4''' - 

/Vt:*y<.:;^^V) t'^;^ ( [1, 1' - fc':7 ^^ii/l-] -4- 

[0 0 2 3] ^fc, i/^^l/>^^y by^^l^- 
yV^ 7^ h^:3i^l/>-^i; zi— /U'/^t*£^2ffl(^ 

yh^^. t KD^ri/ [1, 1* - tf:7:i:::i/l^] 

:7 hm^, [1, 1' _ 

[0 0 2 4] ^ ibi-— ^^4'(c:3fflJ[^±(D;5^/i-;^^^:/®eS 

1 , 3, 5 - h y ;^;/i-7nV^, 4, 
4' , 4^'- (zT^ny^^v-- 1, 2, 3-hy-f/uhy;^ 

6o 



(8) 
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[0 0 2 5] *^B^T'tt±IEro^D#;<7/i^3}<:/^'ft:-e-#)?r 

(1) ^&.6«^M5»«^ +- -^-^h^gf^^fls 

(2) + [1,1' 

-{.■^).-^M.mmmm^-.± J. ' 

(4) -f-yv^^^mmmw- + mAmmmw- 

(6) i^mmm^ + [i, i' 
~f\^yf^-^mmmi^- — — — — —-^ — : — 



14 



{7) ^^mmmwi^ + -i-yv- 



(8) + [1,1' -\i'7=^=^;v-] . 

■ (9) ^i^mmmm» ' + -ty v^^mm^^ + 
[1, 1' -\fyz^=.fV\ u ,vif.i^mmmw- 

(10) ^s#^^«f*: + ,r?vf!i>m 

(11) + T/u-^r^^ ■ 

(12) r/i';*i^®E + -ry v^mmM^ 

(13) T/i'<>->-K + -ry v^m^M^ 

(14) ^^Sw^,&#^^^fls: 

(15) «^@»-^-7>:x^^^fls: 

(16) WmM(n> [1, .1' -t'P':t=:./U] 

mw- - ■ ■ ■ 

(17) 

[0 0 2 6] ■^tL--nw^tin^if-i^m.\\L-^mt^-nm'&. 

(2) g?^^6/i^ib3 0(^3-:^;(7/W/l?>'®E^^^^f + -r 

y v=^mmm^ 

(6) g?^^6;*^fe3 0<^i?;*/i'*:V^^2»ft: + ft 

[1, \' -y^y ::^=^fvi ij/vif.i^mmm-^ 
[1, 1' -t'7 3i=/w] ;<7/ujJ?v^^^fls + 



(9) ;^*^6^^t>3 Ot^^^;*/^/-!?^^^^?^^: + 
[1, 1' -t'7^=/P] + -^7 

(10) ^|gSfc6 7!lvP>3 0 (^-i;';(7/P#V®?^^<^s: + 
[1-,- 1 '- -t'7 31^/1^] ;&/pj)^~>'^KjiEf^ + ^.i- 

*mfiJ»<*: + •ryv:^fm'mw 

[1, 1' -\fy^=.fV\ + S;^ 

._, MW^W: J 

10 (12) g.&«^S2<@fiJ: «9. C 2~C 2 OW^'^'s^aS 

+ -yy hrn^^^^ • 

(13) ^S#®SS2e(;iJ; t), C 2~C 2 0(O#«£;iS 

+ — [TLT~r'~^tr7"^=7P-]-^7i77jf->'^^#^i^--T^ — ^ 

(14) SA#mS2fii;iJ; «9. C2~C2oro#«S;a5 

+ + [i, i' -\£y^=^ 

20 (15) ^,fe#^S2<@i;iJ; >9. C 2~C 2 0(O^«S^s 

".+.-?- 7 + [1, 1' -b-7::c:^ 

/I'D :*/'U;J^V^fl^fls: 

(16) ^,&#mS2j@i^J; "9, C 2~C 2 0tD*^S;dS 

+ -^7 f,^^^^^^ + [1, 1' -tr7:>.= 

(17) -y-y v^m&'2.'m\^^^ . C2~c2 0(^#iis 

(18) -ry v=^m.^2.'mz.i.'o . c2~c2orow»^ 

+ [1, 1' -t'^ain/w] f] ;vif.i^j^mm-V^ 

(19) -^:7 hai^£2^U;iJ;l9, c 2~c 2 0<7)W<1S 

+ V7 + [1, \' ~\:y^:^ 

(20) [1, 1' -ir:7^=/u] ;*/'WJi?>'®fS2<@|c:<}; 
|p^ C 2~C 2 0tD;r«S^5^*tufc?^tOv';<7/u^V^ 

40 mmv^ + 

(21) [1, 1' -t*7ai=/w] ;<7/i';}?:x^S2fi(cJ; 
C 2~C 2 0O#^S;as^*ix/cJl^(Dv';*/Wj)?>'gf 

(22) [1, 1' -t'^^^/u] ;<7/i^jK:>^S2<@(;i<}; 

m^i^ +. ^ss^p^fl^ + -ryv^mmm^ 

(23) [1, 1' -f^a:::::!/!'] ;t»/W-J^:/®?S2ffi(rJ; 

19 . C 2 ~C 2 0 (^)#«S;d5^*nfc:?^<^v»;*/i'3}?>'®f 

^is«s: + a-s^^^i^ + -ry 

50 (24) [1, i' -t'7^:=/v] ;<;/W/-J?>^S 2 fflfci J; 



(9) 
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[0 0 2 7] ^^m(Dmm-:^m:iXinlt^ t^^^^^T-^ 

[0 0 2 8] ^{:i^mm(DRjt^^m:i-^\^^xmmir^, 



16 



ocoS/^^g^f^T*iifT$ii:5o 20 
[0 0 2 9] :i(7:)rir^/WbRJ^:^O^j:ifflv^t>tt5Tir 

^iy/um\cM\^x^/i-mxm^i ^ 5-'2o{$. 

< 2-^1 o{gcofi^5^v^^>n^o r-fe^/Wks^^c^K 

ii^5 0°C~2 0 0^. if*L<ti8 0°C— 
1 8 0^T*fc^o Sl^£^B#PB^ti. ii^l 0^— 2B#PBir*fo 

30 

[0 0 3 0] ^^fev^T^ ±u^mz.xmhntiwmikm4 

x\t. i^^-r Lt>iE^{c^/i^tt:^ 1 ^c:-r6ie^^s^^/^< . a 
0. 8 0~i. 20,$f^L<tio. gs-^i. 0 

^mi^m'^mit^m::.i^uxj^m(ommmtfj:^:^ 



[0 0 3 1] ±BSS/St-*3tt5R/SMSf^. ffl«2 0 0 
^—3 0 0*^, L< f^2 2 0^0—2 8 0°C{r^^$ 

fsttfe 6 V fete S -^^ § Stv;^^ fe «9 U < 
[0 0 3 2] ;2^^?g<^?K^9^^^T-fflM«^coMit;&?i 




rfo:Lt\^^^. m^Bm^mi^±.^^^^-:itmx^ 
5o ^R(^>^mmtmkm^xM.w-m\z.mm'r^ 

\^mmm^Ri^^^^^^h(Dxhti\'£m^m'&^ti^j:\^^ 

mi\:mm^^t*^mf^::^t7b^x%^r^. ^(D^xi^^m 

jt^^mw\.^j:\^^m.mxhn\^m^mR^th^j:\^^:^^. 

LT. 1 0 — 1 0 0 0, b< ti3 0 — 3 0 OT'fo 

[0 0 3 3] ^i^mmm\^. asiB#rBi-4 smm. ^ 
[0 0 3 4] :^^m(Dmm:^m^^\^^x. ^m^t^^^ 



(10) 
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[0 0 3 5] *^0^c^l^Hllg;^^^ffl4S«ScoKit;&tt 



18 



10 



20 



xm^^^m-^. m^mm^h(D'^j^m^^(Dmm^m:^-:>x 



[0 0 3 6] ^^:^:=i^^ ^y^\ 



'MP^(omm.-^ 30 



[0 0 3 7] ^V^T^ ^^e^c^^JK^B^^^^^fflfflm^t^ 

(Dmmh^m^^-:>xmfii^fr-^-mu^mK.fi:\^^fy^. 
m^^^hf\.^^^^mm(o\xmmt\^x\^. tjv^:^^^.^ 



/Ky :7^^lx>^1^/v>^r'^ ?t^y >^rc:=ii/>'^ar 
f--r Kv ^y /Kyo?^'^u-:xy^ 
^ > , tK y X ir ^ -/k. , y - 4^^^ T 

j^:^c^y-r ^ jKy '^^:^;vr;i^^-/\-m. -^fzii^m 



m\^mmt LTfflV^^r ^^5T*^5o M:i^ma^:^v4 
[0 0 3 8] ^thh<oM\^&^±^^'f^:^^y^^y^M 

[0039] y"^^ y^riy^^ m^Bf^n^m\^mm±\^ 
m^ir^{a^. tmn^mm^^xm^-r^mmm^. 

[0 0 4 0] mm.m^(Dm<Dm^t Lxf^. ^^v^^^^jt^ 

v'l/:x, ;^ h^V^Vif^', 1, 2- 

/i^r/i-::!— /i^. ^y-tryv-, ^n^i^^^^ry =3— ^i^^ hy 

ni^i/:/^y /i.,^3rv'ix>'^y ^^u>' 
>^y ri— /ix^y y ^/vm^^/i^^ ^:^^^i^>^:^y ri— yi/ 

-2-eoyK>^. t'^yv^v, hym^/i^T^>^. v^7< 

y/K ::;^^n^hy/K >^7< ^/v^/^•4^^1^-r h\ Zlig 



(11) 
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[ 0 0 4 2] LTfiv 0iJx.tf;^ t:'':xn^ h 



20 



m*^^^<. ^^-:>i^m'^i^ti^m^xi,smmm^^miti. 

10^ '[0 0 4 8rf^r^sii;~»'ipT 



[0 0 4 4]^j^^|^^Lfc11, !^^S{-<fcoT$f^ L 

. 5 0 3 0 0 x:a:>^mxnt>^. i o 

0 — 2 7 0°C(^^(S;OS*fig-Cfc^o 5 0 — 25 

|i?-4 O^^CO^IS. 1$(C$f^L<fi2 0#'-2 0:»<7)tB 

[0 0 4 5] T^V^^-r^^y^flSfsM^^^ja*^ 

m^WMi.^j:^*^hm\^^'\txhmmt^^j:^\ 
[0 0 4 6] r 9 LT#^.tT./^cgaf^?i^^*. m^mm^m 

^0*^88(^*5 tt ^IBf^fi^JB^B^bCi th^j:^ Mm & tix 



20 mi(Dc) t^t^^^mn^ibn^o 

[ 0 0 4 9] '*:%P^{:i^3tt^^V^:^7"^ ^^^^Ss^Wsisf 

'rtth{-m^Bikm\^:3iSh^xmmm^±^mtr^mt 

V ^y Vmi^^M^i.timmmxh^o :^:^Xy'-4yv y 

f}^. nmw-mx<D^m^^ v^i^-f}m~-.^\^x'h^-^j:f)^h 
th^nrnt^. ^mmwi<o±M^tL\t.ym<D-:)j\^iic6\^^x 

&nm^^^^x\^. ii^o«i^±5 o*:i^TT*fc^o ct 
*9 ^ L < f^-;^c^:ft*c^ite^ffi;^>5 8 o 9 o ^-£4 

[0 0 5 0] :^^m<Dmm^mm'T-mmmm'^. l 



(12) 
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[0 0 5 1 1 ±iE^N-r:/y Kiai^i^*3i/^T. 

5o l/^oyc^ffi««^JI^figLfcftT-t. 



22 



[00 5 5] iat6]S«±{;ifl^fig L/ci^ffiT'tt«S 
[0 0 5 6l^Jxf^, 'Kffl-r5iainjS«;5iS^ 0iJ±{^^^'1' 



s^^pjfi, y'^:^^7--< ^y^m^^mm. iai6]S«co@s 
mm^-ijm^\z.is,\^xr^i^\^fzMmr^m^Wii 5 ^ i/^ 

igig/i^#TT-tt- 3 0=C;i^t> 7 o''C(7)ii.*$Bffl(;::*5V^ 
(;:'$<b^^D$-ar5ii:7'£< . m^uil^m\^^\<^XW^m.\^ 
[0 0 5 3] tiitfte^LfcJ; T^V^^-T^f s'^^^K 

\z.^^xm.^^^n^%=^mm'mL^wk-t^ z. t a^x-^ 

[0 0 5 4] M^ffi^ffir LT>flv;S#^(-{±, iai6]S 

(Dhiimm^mm'r^:^^. nmm'px'm'^^^hxx 
mm\^xm.mmt^^^xmm-r?}:^m. leiPists-^rco 



[0 0 5 7] S6<)t-^:.•5««*^^{-Jgb/-S« (SAT. 
20 ^2(OS«tm5-) irBar^i)S«±»ffi«^t^, 

Xh?>o 

[0 0 5 8] |G^{ifflV^^,^^S|g2C0S«t.LT«. jg 

30 irUTtt. /-K y 7< i?' y 1^— h X *?y;=^^w->'s 'Ky;& 
•t^/^p'r-f K, jKyryw— r^/v>'T;^jKy 

yu-K jKy;*-#^>— sKyryu- V. >yr 
^ta^X'^^o rroip^cC^yt LTfa. Tjf y ;&-7if;^- 

[0 0 5 9] $e>i^ffl^^P>t^S^2(DS«©^^iJi LT. 
■fe/Ki, ±T2t5cromi®Mt(^;V7:=<.*fcfir7:^^-;/ 

50 «t LT*^eg<7)«fS«^$iig-rSr tibt-^^A/^^ 



(13) 



4$P¥ 9-222511 
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[ 0 0 6 0 1 2 ©S«i:ffirp)@^^t: 

[0 0 6 1] *|g0Jro«««Srffiffi^T-(cig Lfc» 2 

lorn. m\^mmhmmmmt(r>mmm.^m<r>m^mm\^ 



24 



10 



±9 0AKT. iff* L< «7 0S&i,Jh9 0*t;^T<??:ft* 
T. $f b < « O ft«± 3 0 Jt&tT-CfcS r b mj-^ U 

^fl:6<j{;:«|21 1 (a) i (b) t^mm'r^fi:ifo:>1s 



i^m^B^ntm\^mmff)mmm^i:'^xm^j:^f')^. t 
[0 0 6 2] :^mm(Dmmmi-i. ^ hi^^^m^^mm^^j: 

'oX^m^ts:-h(nx\tts:\'^7ii. ^^ma-i^:^^x:h^ 

^ttm-^L.<. ^tiibi^i:y)^^m'f-ti-x(D^m%: 
[00 6 3] :icox^izvxnhivrz:^mm<ommu 

i-i. mx^(Dm'Oi&^m'r-<:=^:ru^i:iMCX&-m.m-nW ■ 

y (D:^^^y< y:^-^^ — (-«R#-r S (73 r— ttfl- 
X.'^iV^^a^ ii^O. 1 A! meA±4 0 // mt^tTwtSffl-efc 
9. <}: L< (iO. 2 // m&l± 2 O M mJ!^T®$i 

la^ 'WfWf* L<(40. 4 // me;^± 1 0 mjJiTi^fEia 
T'fcS, HfJ?^5 0. 1 /^mj:l9»^^e^. 40 

[00 6 4] -m^. m'm.(r>mm.^mm-in^^'^^< 

^/4>tt<^ffirty r"— v-a V, W-^^/^h-^^m 
[0 0 6 5].5fe-rfflfi®#EJIfi{g<7?7^'C;^='7=--i' s/^ffi 50 



o J; p J; o TilEcT^^fefil^^i^Sfc $ (ttvtt'M* 

10 0 6 6] «>;(ctt«;K<^HI)?«, ?K^©t)0@Jfl-(73ia 

^mmuA^. mmff3i^m^m7i^m\i-t'bmmx'»)^x 

[0 0 6 7] *fc. T^V^^-T^-r 5'^'JSStW«:2t6:© 

J: 5 Lxnhntzmmo)mmmmtmmi!R^m^ lt 

S:^^. 2 0 n mei± 1 0 0 0 n mJ&^Tw8EHT?& 9 , 

0* L < 5 0 n miJA± 6 O O n mJEATTfc "9 , 

* L< « 1 0 0 nmA^h4 O O n m£JlTW®ia-efc5o 

(Dmii. m^sy'^ :=^yi-4 (onwn<t^^^\^tA.t'mt 

S-yrSr ^r^J-r^i'iV^jgiix^iSfcSo *fcl 00 0 nmSr 



(14) 



^mW^9- 2 2 2 5 1 1 
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l^fi. -hiScoffifiii® 5 0 n mU± 2 0 O n 
[0 0 6 8] }kKlEm{Z.isn^^ m\^<DM.M'f(DV ^ — 



26 



KCOt=V ^ W ^tt-ft-t-^^-^. 5 5 0 n m(7>ffi&3t"^ " 

il^ 5nm;5^^500n mO^ffl, J: ^9 $f ^ b 
< 1 0 nm;6^e)3 0 0 nrnOD^H, #(^$?* L<fil 
5 nm/^>^ 1 5 0 nmCO^H'Cfe^o ^tA^ (O ^ —"f 

*9.^^^X*^/^^/^StV^^fe^o 4fc5 0 0 nm J: ^9;^^#V^ 20 
^-g^Cit*. ^Je>;5^ib^/^ct ttciTN^— KtoySfH^':^ >^ 

f^fc^r L^v^« :^ycOCB^— K(7)•7=V^v^^' 

-r^ffi«-r^^'g^. ±BEcofStSii^ 1 0 nm^;*ib8 0 0 

[0 0 7 0] 1^. iMTfc^^MMtecfc '9 7^8fJ^i£V^^R^J^;ll 

tfc;^£ttE^. til#+3fe^ii^fi?WLT^;^^ttc>y :^-^^- 



[0 0 7 1 ] J^±, *^?q(Z>«it;^?i(::J:oT#^>tL^ 

m^mtm^xi^mir:5^th^mxh^o au. mm 
\.x}^^^f^^mi^ti'r(Di^^mm(Dm^^:fjm^ 

^mmm mmm^) (D^^m^m^^m^-^i^^xm^^ 
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[0 0 7 4] fj:^:^mM(^mm:^m^x<>xmhth^m 

J:»9^^i/^® (K:ft«;^>56 O*;0^^,9 0K-Cfe5®) ^ 
[0 0 7 5] 

(^^m^mmm) :^v>^y<:^m(Dm^mmm bx- 

(F P~S 0) ±xm^l.^^f)^hy^^ 

(m^mm) mm.^^j:-mmm=^vzfy:^-^- dv so 

A-3 6 VWLD^fflV^T^TofCo 

mmmwrn T^:=rm T^y-<mtfrn Type -4 

• -^m • s^i^^^^^^Sff- v-5 7 0) tmm 
[0 0 7 6] 7=> >^ ^ >^ m^Bum(omm 

(MMMl) KE3:3ev h y 5 0m 

mo U 4--:fh^iy^&.^m: lOOmmoU 4- 40 
^^v'/l-;r^i/^S#^ lOOmmol. 4—:^^^ 
1 0 Ommo 1 , ^tKS^^ 15 0 
Ommo \ <DU^^^;^:^^:^/i^:^^ — y—^iim:^ti^ 
&5 0 0m\(D^y:^mmz.i±j2<^^ ^mWm^T. 1 

2 ox:ximmmmi^tio m^^x immT^^^f. iij^u/d 
mab^co siSMa2 0 o^ftfflT*. R/Sife£?5it-^>^y 

h>?^^:7^- 
(HP LC) xm'^L^Tz (;^^i=s : Du P o n t |±SZ 
o r V a X OD S 4 . 6 X 2 5 0 mm, ^tbtS : C 50 



(15) iRF^^9-2 2 25 1 1 
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H, CN/H2 O/^Hj PO^ = 6 0/4 0/0. 1. 
jjSii : 1 . 0ml /m i n . : 8 . 3 m, i 

±^:^mm^nt-o 2 e o°c^x^uvf:im. mumx 
. 2 ^m^ft^m. 5 0ml /"^(D^m^^T. 2 so "cx 

ntio ^(Dum(^T4 y h^^''y^mm^mit2s ox: 

10 ' Xh-ofzo ~ " ' " ' ' " 

[0 0 7 7] mmm2) Kn^v-hy :7^:^ 

Uly 5 0 mm o 1, 4 - t e r t -^^/U^M^B: 
1 4 5 mm o 1 . 4 -^y^^/L-::^-^ 14 5 

mm o 1 , ^TKi^^ 1 5 0 0 mm o 1 O^-^^^. ;^ 

^{^iftiA^. ^m#ia^T. 1 2o°cxi^mmm\^ 
fz.o m^''ximmf)^n^ m\^\^fz.mm^xrj^Rm.m7i^ 
mm^m^\^t^t^h2 b ox^^xm^i^t^o Rft^um2 

OOX^^r^EX^ Rmm(Df-i^:^V :^i^^n\^\ m^ftM 

20 ^iS?i^Kft:^.n-v (HP LC) T^S'J^L/c 

(;^7^ A : Du P o n t ?±KZ o r V a X ODS 
4. 6 X 2 5 0 mm, ^^ttltB : C H, C N/H2 O/H 
,P04 = 6 0/4 0/0. l/gfEjgrl. O m 1 /m 
i n. f^i^BtPBl : 8. 3m i n) ^ SO^Lfclgm. --=^ 

T± h^i^hV y:^^^l^(D^fiZ:^m%'E>^f\^tc. 250 

t:^-e#ML/c^. l^?t*'^*3a#p«1Rit;;m. 5 0mi/ 
^^(D^m^mr. 2 6 0X:X8mmR}t^:^^r'^:^^T 

30 ^ ^^^j^JKB^aWf^ (w:f2) z(DUP^(Dr4 y h 

Xi\f^y{; ^m^&\^ 2 6 7 °CT'$>o fCo 
[0 0 7 8] (I^m«^!|3) --^i^t KPdri/ h y :7:i:cr. 
l^^- 5 0 mm o U 4 - t e r t — 
112 mm o 1 , y 112 mm o 1 , ir^^ 

4 0 mm o 1 , ^.ii^^Wi 1 5 0 0 mm o 1 <0 

m.'^m'^. ^{i^fc^45 0 Om 

\(Dl1=7y^^m^^yh^. ^^#H^T. 12 0°CT*1 

^m^Mim-m^m^\^fi:t^h2 5 o°o^xm^\^ft,. 
40 u.muM2 0 o°c{^i5r% mJt^m(D^>':f^) >^^^fT 

v\ mRjt^^^^mmw^^^'^h^'yy^- (hpl 

C) TS'J^Lyt (;*r^i^:DuPon tttMZ o r v a 
X ODS 4. 6 X 2 5 0mm, ^Sbta : CH, CN 
/H2 O/H3 PO^ = 60/40/0.1. ?)fciS : 
1 . 0ml /m i n , ^W^m : 8 . 3 m i n ) o S'J^ 
Lyci^m. -^^iM:: Kn:^rv/ h y :7 3.:=^u:/f^(at^$tl^. 
§tLT. ^^1^t: h^U^iy h V y :r.::^Ul^(DT±'^/H\: 

^thtZo 2 5 OX:^X^Ul.tiW:. mU&X S B^f^^RfZ^ 
50 2 S 0X:\Z.^m\^3mmRfts ^^^XlmmUgCD 



(16) 



Wm^9-2 2 2 5 11 
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hTnt°^A'^*a^Mfi2 8 l^T-foo/Co 
[0 0 7 9] mUmA) V ^ V') y =r. 

Uiy 5 Ommo U 4~ t e r t — . 
7 5 mm o 1 . 4 7 5 mm o 1 . 

4 7 5 mm o 1 , 4 -^^f 

8 Ommo l\ «|7KW^ 150 
Ommo 1 (T^il-a^^l^^, ^ :=~i3 /V:^^ — y—^m^f^ 
~^fi"5~0~o:iirrcD~;?/^ X^:^ {[ittiZ:^^ 
1 2 Ot:T-lBfrB^;^Pf^LfCo ^V^TlB$FB^;0^^t. g'J^L 

fm^^^'a'MR)tMii^mm^m^\.ti:f)ih2 5 0^* 
y>^:^^m\ f«s/£#/Sri^i*^sft:^ ^^^:7^- 



30 



5r{ix.fc^ft 5 0 0ml (D:^^:^^^^^^^^. mmW^ 

ffl^T4-ri 2 5t:T*iB#PH^;tjpf^u. m^^x2mmf)^n 
4 ot:*T*#?U Lfco s/iS^u* 2 0 o;c{^3eT% Riu^m 

yy^— (HPLC) Tgy^bTh : D u P o n 

t ttiSZ o r V a X ODS 4 . . 6 X 2 5 0 mm, 
t@ : CH3 CN/Hs'o/Ha P O4 =6 0/4 ,0/ 
0. 1 , JJftjfi : 1 . Om 1 /m i n, {^l^B#rpl: 8. 3 

-10-- nrrn )'-— ^^'^^ xj'^''yV3'y~^^^' 

^-(^>^^/5S^ft|W.^nfCo 2 4 0t:*T-^?a-L/cm. f^?'^ 



orvax ODS 4. 6 X 2 5 0 mm, ^ifttg : C 
H3 C N/H2 O/H3 P O4 = 6 0 / 4 0/0. 1 , 
^iS : 1. Om l/m i n, t^l^B^r^l : 8. 3m i 
n) o atebi^c^Sm. Kn^/h y :7::cr^w:^ 

'^'mWiWLMk. 2 9 ot:-e8 0?FPB^s/^;^^m^^V;=^=^7" 

n t^^y^te^^ta^ti 2 8 4*'C-efco;rco 

[0 0 8 0] (p®^!i5) --^:3rf-t: Kt2=^v:h y y 

U^- 5 Ommo 1 , Q 2 —^y V 

15 0 mm o 1 . 4 — ^^/^/V;^^^/^^^^ 
1 5 Ommo 1 , MtKS^^ 1.5 O Ommo 1 (D^-^^ 
p^;^;::^:^/^;^^ — y — ^iix.fc^ft5 O Om 1 <7);^f 

^x^^t^ttiZ^;^. mMmm^T. .1 1 ot:T-2B#Pp1;!jp 
I^L^Co ^^v^Tl- 5 0?FrBl^^tt. ifJ^bfci?^^3J:t;?* 
S;C^7Ki^^^e*b/^^5^ 2 5 o-'c^T-^^UbiTco s' 
m^&2 0 o*=c#ifiT% K/^^;^fe^^1^>':^y >'^^^TV>^ . 
mRm^^mmmt^^r:^'^h^yy^— (hplc) 

"S'J^ Lfc (:;?7 ^ A : D u P o n t |±iS Z o r v a x O 
DS 4. 6 X 2 5 Omm.'^iiffi : CH3 CN/H2 
O/H5 P04 = 60/40/0. 1. : 1.0m 

1 /m i n , -KJ^fltrpI : 8 . 3 m i n ) „ ffl^bfc^g 

fc. 2 5 o^c^-e^f^Lfcf^. mumx3mmRf^>m. 

5 0ml /^(Z^^^^^T. 2 6 O^'CX-ef^r^RjiL^^ff 

[0 0.8 1] mmme) ^^-^IZ Vrx2^iyhVy=^:=^ 
5 0 mm o 1 . 4 -^:/^/l^;<^^ v-^A*^ 2 
8 Ommo 1 . y^l^y^/l-m 1 Ommo 1 . M^Ki^^ 
1 5 0 Ommo 1 CO^l^^^, :^ /U :^ ^ -~ ^ ^ 



[0 0 8 2] (mMM7) ^^1)-^ \'^^^>'hV y=^^ 

Ul^ 5 mm o U 4 ' [1,1'- 
; z>^:=i/V] —'4 -;^7/l/4^^>'^ 7 mm o K 4 

20 v'/V::r^v'^S#^ 19mmo 1, 4, 4' - 

^--l, 2 -i/^/Vt:^':^:^:^^--^) f'^^^S^®^ 2mm 
o U ^TKSt®^ 1 5 Ommo 1 ^m^\ rix«r^*2 

0 0ml (^;^/^x§^{^tt:iz^;^. mmnmur. i 2 5 
"cT-4 5 5>iPf^L/ho m^^x imr^^^nxw\^vt:imm 

Lfco Rft>^^&2 0 0X:if75:X\ Rf^^cD-^iyzf'J iy>f 

(HP 

LC) -eSy^Lfc (;^^X: Du P o n ttt^Z o r V 
ax ODS 4. 6 X 2 5 0mm, ^^tb.+g : CH3 C 
30 -N/H2 O/H3 PO4 =6 0/4 0/0. 1, : 

1 . 0ml /m i n , ^RpB^r^T: 8 . 3 m i n ) o S'l^.. 

U;^C^*, Kr^^i/ h y>:n::^l^>'t^t5(^^|^. 

^fvT^ Vx:i^iyh])y:^:=^i^>'<^Tr^=^Mt 

^tlt:io 2 5 Ot:*T-mi-by^c^, f^^M^T* 3 r^lSrt^ 
f^, 2 O m 1 /^i'CO^^M^TT-eB^Ps^SJS^^^m^^V 

=1 ^ ^ 5^ ^ m^^un (m ? ) ^#fco ^ <DUn(Dr 

4 y VX2\f^y^^m'BMn2 8 2''CT*fcofcio 

[0 0 8 3] (PM^J8) --iVI^t: Kindrv/hy :7:^::^ 
40 U>' 5 Ommo K 4 -i^^-^ ^/l-;^^^/^^^^ 1 

2 0mmol, 6 2 

18 0 mm o 1 , 2 0 0 0 mm o 1 (OW^^^ 

yy^mm^^t^h^. ^^#ia^T. 1 2 o^T*ie#r«i;tiD 
f^Ufco ;^v^r iB#rBl;^^ttTiij^L/ci^^*5J:tJ5*s;^; 

^*gt^^g^L/^^5^2 5 0^4T'#?^L/Co KiS?^ 
^2 0 O't^f^ST', K^J;;i^<^f-v:7^y >->/?rtfi/\ 

}t:>^^Mmmi^^^^h^yy^— (hplo xmm 

Lfc (;^^ A : D u P o n t ftM Z o r v a x ODS 
50 4. 6 X 2 5 0 mm, ^tb^S : CH3 CN/H2 O/ 
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H, P04 = 6 0/4 0/0. 1, SKii : 1. 0ml/ 
m i n. ^I^mm : 8. 3m i n) o M^l^tiil^^. ^ 

1hT^ h.^v- h y :7^::^V>'(7)^^;5Smif>$nfc^ 2 5. 
0°CST-#?aLf::^. fslf^^T- 2 B$r^1R/S^. 5 0ml 

/^(^M^^ssT. 2 8 ot:-r6B#r«iK;c^^. -7=^^ 

y h n t^-^^ ^m^m% 2 8 3 ofco 
[0 0 8 4]' (1SK«9)^^-Fi: Kn~^l^h y":^^^ 
l/^- SOmmol, 4-^^>^/^$S#^ 2 2 0m 
mo 1 . 4 7 5mmo 1 , Tv^l:'' 
5mmo 1 , MtKS^®^ leOOmmol^^ 

5/^fe#M*ti2 7 7''CT*fcofCo 

[0 0 8 5] O) Vn^Uh V -7^^ 

:=^U>^ 50mmoU 3 -^y''^/l^:t^ i^^M^^^ 
2 0 0mmoU 6 -^:7"^yl-::^^ V- 2 --^:7 b • 
1 0 0 mmo 1 . MTkg^^ 1 4 O 0 mm o 1 ^ ;^ 20 
— ^ — ^{i^;^c^a5 0 0m l 

@^^^e^L^^;55^2 5 Ot^^T'^MLfCo SiJ^fM.* 2 

^Mmmi^i^ r:^-^ h^yy^^— (HPLc) T-aij^Lfc 

(;^7^i^ : Du P o n t ?±^Z o r V a X ODS 

4 . 6 X 2 5 0 mm, ^ftffi : CH3 CN/H2 O/H 
aPO^ = 6 0/4 0/0. l.?jfti^:l. Oml/m 

i n. f^i^0#rp^ : 8. 3m i n) o S'J^bfcSS^. 30 

T± h^iyh])y:^:^i^>'(7)±f^:^m%E^^tlf:io 2 50 
°C^T^#?M.L:t^. f^?^«T*2B#r«1S]^;^, 5 0ml/ 
r^-fT^^^m^Ts 2 8 0=CT*6B$mS/J^$'lty=V;=<^r:i^ 
^ :y ^ ?^e^HMr4 (tt^N- 1 0 ) ^m^io ::i(DUm(DT^ V 
hafc''o,>5.$g^^^^f^2 7 O^r-fcofcc 
[0 0 8 6] (PM^iJl 1) --=^-9-t Kt3=^Vh y :7zn 
r^u:/ 5 0mmol. Q 2 --)':7 ' 
h^m: 2 5 0 mm o 1, 4 40 

5 Ommo 1 , ftlTkg^^ 12 0 O mmo 1 H 

mn 1 1 ) ^^t^co urn 1 1 cor-r y h ^ t-^y ^ 

te^?'^^fi2 6 5'CTfcoyt„ 
[0 0 8 7] (7=V;:^n7^^ ^y^m^BX*^^:it<Dm 

61. Cryst. Liq. Cryst. , 10 6 . 1 
21-146, 1 9 84 (C. Destradeib) 



(17) 2 2 5 1 1 
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-y^-^a.^L. y=V^==iX-r :>'^ffl*?:>#^E 

^mm Lfco pn^J 1-11 T*#^tbfc^r(7:)^a^a^H« 

h n t'^/j^' te^^fft^ bfco 

[0 0 8 8] mMmiY (5g) ^Ab%(D^ 

io~ y^'t^— h ±T*'#M U 5^ i^-e 2'3~o^^c-e 2'0~5? P«^^" 
5: Ky^/p J^±ta4-m ^iBfRi@^^bL««ffii%# 

n-;^y^/i.A±(cfe^}. ffi^t^ 1 /^«^1/ ^ y T-t 

20 y y^y7^":5^-<^fflv^TW®^^:l <^{i*fi?W^tTofc^ 
:^-riEffiT*<?:>^;^i^ttcDy v-a >{ttfi4 8 

nmTfcof::, ^;e>^tt±<^ilffi$fttiPJgttircO^ y ^ K 

y ^ A CO ^ tf V ^:;^fn] ^ ^fr ffi^^Saa (7);^rR] $> 

ofco ^{^^i:5sb/cM7tT■(7>PB^^ca@^*:l^s^;^. 

fc. m^-^im^^^^XVi^—r^—i^a ^-ftf^if aCif^/^o 
^m^m\^. mi(D (c) t;o^T=VvT^7j^bfcJ: 2»/^. 

v^^ ^l^-VaVL. ¥i«^/l-h:^5 2^^ 

ti, no = l. 64 ne = l, 5 3-CfcofCo 
[0 0 8 9] (HiS^iJ 2 ) $t)(S|- 2 (5 00g) ^4, 5 

it6/4) {c^«?$-tirl Ofift%<^)®?S^i^S^Lfco iB 
fp]S1S^ 1-Tf^i|il4 0 c m, 5 0 OmCD;}<y X 

^/l^^^ J: (9, ^ t:*^>5^^Sbfc7Ky 

— h vy ^/^-A±{-5ii^^(-^^L/co ^s^i/^r*8 
ox:<Dmmxxw;i^<Dmm.'^^^^'ufz.^^ i omt^ 
2 2 o^{;ii^^^n/c^^s*pi- 1 m/^i^(Dmmmmx 

50 T^^^aiLT^B^HiEfRl^rH^ib^iirfco fflm^2c^g:^[i 
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(18) iRFM^9-2 2 2 5 11 
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2 0 nmi:7io^Co *fc-^y :7^y7<-^ — 

«?tff^fToyhi:r;5. *-riEffiT-(pja;^)Mt(^y 

' _ 10 0 9 2]^ (^J£Ff|5) $tJ|Sf5 (I8g) ^182g 

v^7Ky-r ^ Kfll^^r^ 15c mf^co:0'7:^mm±\^ 



y^^y"^) ^yVU\^^t-DX-i6^^ 5pj^^7l.h^ti2 3ft 
T-foofCo ^^^{^«iift:2^2^fcfflV^, TNir/V (9 0ft 
;J:iCtl. y >'4 8 0 nm) Cl^tti-^ffii^:^ 

^^W}^^m^t-o E!4{;i7j^L,fciaeT*TNir/l^C0±T 
M^^r^ltcS^ft: 2 ^ 1 ftTott^r: V h h ^aij^ 
Lfco •^(^SS:^ll5i-^bfcJ: W^^^:2^fflv^fc 

;=^Ste.(3 0 cm:ft. e^i-. imm) ±{c:^JBiJftic: J: 
K>m^Vf'o *V^T*gl^L. 2 0 0°CT3 O^I^^^L 

fern. ^tu4^T*?^*p • g^-fb^itfco nhtitcmmms 
}>^mmxm\^xmi^^j: < . ««®coiii?f^ .3 . 2 // m-e 

mm^mi^^^^^^xi-^mm^m^mm. ^u^mmxi^m 

;K{-t5t^¥fTT*fc'9. ne = l. 65 no = l. 55 
T^feo fco ^nJ: *9 n o i: n e (7)ffijFr^llt* 0. 1 0 T 

rtb.tfl^J?i:<^|gti3 2 0 nm^/^o/co 
P^<^^;5^tt(=0y y^^— >^{il(il 8 0 nm-r. il+S 

4 lft<^r^/^5 3^m^^#^Co ^ffi«?iJ i *5i:rJ^2 ^f^^t;^. 

ifi«3f^TN-fe/vf^>cj-LS$f/c^mif^^a^m^^m 

[0 0 9 1] (^*£^J4) tW4 (8 g) ^ 9 2 gc;9>^ 

h±x^m\^s :^—:f>'X2 5 o^cT-i b^mm^mi. 



r5-^We^*IS*5-Cf)mi?f^.^4-.-0-/i-m^^ 

f\.tmmt(Dm\^^ 2 o nmi:/^o:rco ^;^cni y :7^yp< 

H.^^tt<^y ^5?— t"^— V 3 >;ti 1 8 5 n,mT-$)of:io iltS 

20 $Sti^if>^:r^rf^^ 3° m^^cgSF^t^^rf^trfco/do 

ttcoy ^-f='-v-3 MS^aij^L. ^m^/i^v^^^s 5 

ftirv>5SS*^#fc. ^*S^Ji:|t5j:t;?2^f^^{c:. «M 

. [0 0 9 3] {mmm^) (2 0 g) ^1 s 0 g 

/c. ^v^T^^t'v>r7Ky^A K«I^Wi-5 1 5 cm:% 

^ffl'J^t^J: <9«®ifffio. osx^^. :zthtmmt<D 
li}^4 4 0 nm^^'^oy^Co ^^^c^ y :/y p< -^ffiv^ 
TM7tfi?W^tTo;rc^ '^^lEmX(O^Mf<DV ^ 

—"r—iyB :xfi3 5 nmT^foofdo ittSfflfi^ 

^iji tmm\^9\i^>'^:Jjm^r^^xmiirx^:^^n<DV ^ 

40 — T^"— i/3 :/{iI^a'J^b. 1 5fti:u^5 

[0 0 9 4] mmm 7) urn 7 (2. 5 g ) ^ 1 7 . 

5 gC^^/T^^/^/l^/Vi^r 5: KCl^^^^Ll 2. 5 J|fi%C9 

-5 15 cmn<D:^y:^mm±\^m7mm^:^^'':y^ — 
hm^X^m^l.. »:\^^X7 0X:(D7t^^y.hzfU—hJiX 
^mi^fCo ^Wik. :^-P^:/T*2 3 5^T*1 B^^PSB^ 

nLfc^. mu^izwL^mi^xi^mi^. mmm7 

50 :^Co ^«IS«7(^fl^J?fi3. 8/imTfcofCo^:rcifBSf 
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— — l^l-^l 8.0 nm-Cfeo:^Co iitSttti^ t'^/^ 
y=^— >-ftt^S"J^L. ^i^^/l- OS^V•^ 
[0 0 9 5] (^^^J 8 ) S (5 g ) 9 5 g oo" h 10 

tr^'^.-Ky 5: hm^mir^ i 5 c m:^(7);^;^;=^S«i: 
i-WJl48^^g^;^ t''vri— h^itcij; (9^^L. *V^T-6 

10 0 9 6] (mM&l 9 ) tt3|Sf 9 (20g)^80g(Z:) 
*V^T^ ^e'>^^:^^y-r ^ KJH^Wr^ 1 5 c m^CQ;^/ 

:^-y'^x2 2 ex:x3 5^mm^mi.tim. 

®Wti0. 0 9-Cfc«9. ::;h.^fliJ?^oaf^ 9 9 O nm 

ir/^oT^co ftv^r-^y :7^y^-^-^mv^TfflM«9co 

iS*fi?W^firofci:^^. ^-f:Effir*(^H.;04t(^y >5^- 
1 tmm\^9^'>^:^\^\cr^oxmnx^Mf(Dv<^- 40 

[0 0 9 7] (mmm 1 0 ) 0 (4 g ) ^ 9 e g 

V^T% ^t'>':^^7Ky-Y ^ KHI^^-t-.^ 1 5 cm^^cT?;^^ 
;=^£«±f^WJ|sf 1 o^?K^;?<^ t''v:n- hjfetrj: 19^^' 



(19) il^m^9-2 2 2 5 1 1 
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^/^of::^ ^ti^v-:ry;^-^-^m\^^xmmm^n 

2.0 nmT-fcofCo ittS$ftt^^t=*>'^;5^fp]i: 8° -ftbfc 

10 " ^^7^m^^^gbmS:^WL7£o ' ' 

[0 0 9 8] (^Sg^J 1 1 ) ttSfsfl 1 (7g) ^9 3g 
v^T^ ^ tr^/^r-'^Ky-r 5: mSr^-r^ 1 5 c m:ftO;^f^ 

m LT?ft*p «®« 1 1 ^#^co tnmmm. 1 

1 (^J!i/f:f^ 2 . 3//m-c&o/co ^fcH^r^aO^t- J: «9 
. mm^\^0, 10T-fci9. rtt.tlSJ?^(?:>Wf^ 2 3 0 n 

20 m^/^ofco ^:^c^y y^y;^-^-^fflv^rM*«?W^ 

^lfV^;b-rpJt-»oTMltTa^^tt(^)y v-a 
^Jfe«?*Jl^3J:U^2 irl^^tt^. MM^i 1 f^TNir/i-(c>ct 
[0 0 9 9] 

30 m\^. m^\^m^nm^f^.^iiM\^mm\.x%^::iti)^x 
^co^^cii^; r t t^x% ^ ^j: t*^m^ 

^-:^*^mmm^m\^MLx-''^nm'^/i- h LtiM<D~m 
11112] mmmixmhtiti. ^;^^t<^y ^-^^-v-a 

>o [igi4] mmm2xm^^fcmi^mm7f^mm(r>§^m.mo 



(20) 



37 



/j^pvpg - 2 2 2 5 1 1 
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[13 5] mmm2x-mhnfz.mMfk^\^o m^(o^m^ 

0S> 1 8 oS*5i:l/2 7 oS^^-To 

(a) tt«S^fflV^;^^V^«^ 

(b) ffi«S^fflV^^c:#'a^ 



[HI] 



1 H 4 ]^ 
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(21) 



!mmW-9-2 2 2 5 1 1 




